
































Effect of Ginger (Zingiber Officinale) on Lipid Metabolism in Rats
Fed a High-Fat Plus High-Cholesterol Diet
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Fig １ Chemical structure of major



































FASはNepokroeff et al.16）および仲佐ら17）の方法に準じて，ACC［EC 6.4.1.2.］はTanabe et
al.18）および仲佐ら17）の方法に準じて，HTGL［EC 3.1.1.3］はMorimoto et al.の方法19）で，いず
れも前報10，15）と同様に行った.
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Mineral  mixture3) 4
Vitamin  mixture（AIN-76）4) 1
Cholesterol5) 1�
Sodium  cholate5) 0.25
Table１　Composition of control diet.
1)Japan CLEA Co., Tokyo.�
2)Yoneyama Reagent Industries Co., Osaka.�
3)This is identical to Harper's mixture26).�
4)Oriental Yeast Co., Tokyo.�



























Group Food intake Body weight gain1) Perirenal fat tissue2) Epididymal fat tissue2)�
 (g/day) (％) (％) (％)�
Control 17.8± 0.3 a 181 ± 9 a 1.8 ± 0.4 a 1.6 ± 0.2 ab�
0.5% ginger 17.6 ± 0.8 a 159 ± 1 b 1.5 ± 0.3 ab 1.7 ± 0.3 a�
1.5% ginge 17.6 ± 0.6 a 154 ± 6 b 1.1 ± 0.2 b 1.2 ± 0.2 b�
Ginger extract 17.6± 0.2 a 143 ± 3 c 1.1 ± 0.3 b 1.3 ± 0.1 ab
Table２　Effects of ginger on food intake,  body weight gain and abdominal adipose tissue rate.
Each value is the mean±SE for 6 rats. 1) Expressed as % of the initial weight.    �
2) Rate to the final body weight.  Values in the same column without common superscript     �







Group Total lipid Cholesterol Triglyceride�
 (g/100g) (g/100g) (g/100g)�
Control 29.4± 1.9 a 9.5± 0.4 a 6.6± 1.1 a�
0.5％ ginger 33.1± 2.2 b 11.1± 0.7 b 10.3± 0.7 b�
1.5％ ginger 32.1± 1.1 b 14.9± 0.5 c 6.2± 0.6 a�
Ginger extract 32.5± 2.1 b 13.4± 0.8 d 6.5± 0.6 a
Table４　Effects of ginger on liver lipids content.
Each value is the mean±SE for 6 rats.�
Values in the same column without common superscript letter are�
significantly different at p＜0.05 by Duncan's multiple range test.
Group Feces Cholesterol excretion rate�
 (g/３days) (％)�
Control 3.6± 0.2 a 48.0± 2.1 a�
0.5％ ginger 3.6± 0.3 a 47.4± 2.2 a�
1.5％ ginger 3.4± 0.7 a 45.0± 1.1 a�
Ginger extract 3.5± 0.3 a 48.1± 4.0 a
Table５　Effects  of ginger on feces weight and excretion�
of cholesterol to feces.
Each value is the mean±SE for 6 rats.  �
Values in the same column without common superscript letter are�
significantly different at p＜0.05 by Duncan's multiple range test.
Group Total- HDL- Arteriosclerosis Triglycerides�
 cholesterol cholesterol index1)�
 (mg/dl) (mg/dl)  (mg/dl)�
Control 118.7± 12.4 a 23.3± 3.2 a 4.3± 1.3 a 47.2± 4.7 a�
0.5％ ginger 102.4± 14.2 b 29.2± 4.3 b 2.4± 0.7 b 42.1± 2.5 b�
1.5％ ginger 94.0± 9.4 bc 30.9± 1.9 b 2.1± 0.3 b 40.7± 2.2 b�
Ｇinger extract 81.6± 6.9 c 32.8± 5.3 b 1.6± 0.4 b 26.1± 1.3 c
Table３　Effects of ginger on serum lipids concentration.
1)(Total cholesterol－HDL cholesterol)/HDL cholesterol.    �
Each value is the mean±SE for 6 rats.  Values in the same column without common �
















Group ACC FAS HTGL�
 (unit/mg protein)×10－2 (unit/mg protein)×10－3 (μEq/mg protein)×10－2�
Control 5.9± 0.5 a 1.6±0.2 a 10.1± 2.1 a�
0.5％ ginger 6.9± 0.4 b 1.2±0.2 b 8.4± 0.8 b�
1.5％ ginger 5.5± 0.5 a 1.7±0.1 a 4.4± 1.6 c�
Ginger extract 4.9± 0.3 c 2.1±0.1 c 5.9± 1.1 c
Table６　Effects of ginger on the activities of FAS, ACC and HTGL in liver.
Each value is the mean±SE for 6 rats.  Values in the same column without common�
superscript letter are significantly different at p＜0.05 by Duncan's multiple range test.   �
Abbreviations : ACC, acetyl CoA carboxylase : FAS, fatty acid synthetase : HTGL,�
hepatic triglyceride lipase.
Group LPL LPL�
 (μEq/fat tissue) (μEq/mg protein)�
Control 15.3± 4.4 a 0.12± 0.02 a�
0.5％ ginger 6.7± 2.1 b 0.32± 0.09 b�
1.5％ ginger 3.5± 0.9 b 0.17± 0.04 ac�
Ginger extract 3.1± 1.7 b 0.24± 0.09 bc
Table７　Effects of ginger on the activity�
of LPL in fat tissue.
Each value is the mean±SE for 6 rats.�
Values in the same column without common  �
superscript letter are significantly different at p＜0.05 �
by Duncan's multiple range test.�
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